Objective. To examine the impact of implementation of the Accreditation Council for Pharmacy Education's (ACPE's) Standards 2007 on pharmacy students' preparation for their first advanced pharmacy practice experience (APPE). Design. The doctor of pharmacy (PharmD) curriculum was altered to include introductory pharmacy practice experiences (IPPE), second-year therapeutics, classroom integration of practice experiences, more biomedical sciences, an electronic portfolio system, life-long learning exercises, and additional content based on Appendix B of Standards 2007. Curricular outcomes and the assessment plan also were revised based on Standards 2007. Assessment. To evaluate the impact of these changes to the curriculum, faculty members rated 9 behaviors of students observed during the third week of their first APPE and compared their scores with those of students who were evaluated in 2004 before the curriculum had been revised. Students completing the revised curriculum performed all 9 behaviors more often and had a better average score than students evaluated in 2004. 
INTRODUCTION
The Accreditation Council for Pharmacy Education's standards were revised in 2007 based on influences within the profession, including reports from the Institute of Medicine, Center for the Advancement of Pharmaceutical Education (CAPE) outcomes 2004, Medicare Modernization Act (medication therapy management), and the Joint Commission of Pharmacy Practitioners' vision of pharmacy practice. 1 Standards 2007 focuses on practice competencies, interprofessional work, program assessment, and lifelong learning skills. 1 Operationalizing these principles involves approaches such as portfolios and IPPEs. Standards 2007 requires that IPPEs make up 5% of the curriculum, which equates to approximately 300 contact hours. The Standards specifically states ''The introductory pharmacy practice experiences should begin early in the curriculum, be interfaced with didactic course work that provides an introduction to the profession, and continue in a progressive manner leading to entry into the advanced pharmacy practice experiences.'' 1 The literature contains examples of the positive impact of select aspects (eg, IPPEs, [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] portfolios, [12] [13] This study compared students' preparedness for their first APPE after completing the first 3 years of a curriculum revised to fully address Standards 2007 with that of a group of students who completed the curriculum before the revisions were implemented.
DESIGN
The pharmacy curriculum at South Dakota State University includes 2 years of prepharmacy courses, followed by 4 years of pharmacy courses. Students can earn a bachelor of science degree in pharmaceutical sciences at the end of the second professional year.
Up until 2005, students in the program had limited experiences in several key elements of Standards 2007. To address this, the college's curricular outcomes were redesigned and approved in 2005 to include additional aspects American Journal of Pharmaceutical Education 2011; 75 (4) Article 74.
of public health and wellness and emphasis on taking responsibility for patient's medication management. 1 Over the next 2 years, the college worked to modify the curriculum and implement curricular changes to comply with Standards 2007. Two areas were addressed: curricular design (ie, credits, content, teaching methods) and assessment. From the standpoint of curricular design, the addition of the IPPEs marked the most significant change based on the number of hours affected. The second most significant change was movement of therapeutics lecture hours into the second year of the curriculum because all 24 credit hours had previously been in the third year. Other changes involved more integration of pharmacy practice experiences in a 6-course sequence (eg, communications, drug information, research design); an increase in pharmaceutical science credits due to the addition of biomedical sciences content; implementation of an electronic portfolio system; lifelong learning exercises in the experiential component; coordination of content between pharmaceutical science and therapeutics courses; and revision of content to include all elements in Appendix B of Standards 2007 (increased emphasis on infectious disease, genetic information, toxicology, pharmacogenomics, increased patient centered care, continuous quality improvement, and patient assessment). A comparison of the curriculum before and after implementation of Standards 2007 is shown in Table 1 .
Standards 2007 also contains a more robust assessment standard so changes were made to address this aspect as well. 1 The college's assessment plan was revised from a plan containing 10 unique evaluation tools to a plan with 12 unique evaluation tools (eg, prepare and dispense; medication management) and 26 separate evaluations (ie, some tools were used more than once). The new plan allowed for all outcomes to be measured at least twice, while the previous plan focused only on a few select outcomes of concern.
EVALUATION AND ASSESSMENT
Students in the graduating class of 2011, the first to complete the entire revised curriculum, were evaluated in 2010 by full-time faculty members at the beginning of their APPEs. The evaluation was done during the first APPE to avoid significant learning that would occur during subsequent APPEs. The evaluation was not conducted until the third week of the APPE to allow the faculty members adequate time to assess the students' performance.
The evaluation tool completed by the faculty members contained 9 statements (2 about researching a problem, 1 about sharing knowledge, 5 about solving drug-related problems, 1 about prompting to complete the task). Statements were rated on a 5-point Likert scale ranging from 1 5 always to 5 5 never. This was considered ordinal data since each response indicated a corresponding percentage of better or worse performance. For example, each decrease of 1 on the scale indicated a 20% improvement in performance (5 being ''never'' and 1 being ''always'' or 100% of the time). The tool was reviewed by a panel of faculty members to ensure that the items reflected relevant attributes and that the scale used to measure them was appropriate.
The comparator group was the graduates of 2005, who completed the curriculum prior to the implementation of Standards 2007. These students were evaluated by faculty members during the third week of their APPE experience in 2004 to determine their level of preparation.
Data were compared via descriptive statistics and a 2-tailed, unpaired t test, assuming unequal variance as American Journal of Pharmaceutical Education 2011; 75 (4) Article 74.
appropriate for the data using Excel. Data also were evaluated using chi-square for nominal analysis (except for comparison of number of students, which was examined via Fisher's exact test). The South Dakota State University Institutional Review Board gave approval for this project.
Only students whose first APPE was precepted by a faculty member were evaluated and included in this study. This constituted 43% of the class in 2004 (25 of 58 students) and 41% of the class in 2010 (28 of 68 students). Twenty-three (89%) of 25 students whose first APPE was directed by a faculty member were evaluated in 2004 (the other 2 students' evaluations were not completed by a faculty member). In 2010, all students whose first APPE was with a faculty member were evaluated (100%). In 2004, 13 faculty members evaluated 23 students, and in 2010, 14 faculty members evaluated 28 students. In the 2 years of the study (2004 and 2010), 19 faculty members evaluated 1 to 3 students in 1 or both years. Each faculty member typically precepted 14 students per year. In 2004, most of the evaluated students were assigned to an internal medicine APPE (52%), with the next largest percentages of students assigned to a pediatrics APPE (13%) or an ambulatory care APPE (13%). In 2010, most of the evaluated students were assigned to an internal medicine APPE (46%) with the next largest percentages of students assigned to an ambulatory care APPE (29%) or pediatrics APPE (21%). All of these APPEs had similarly high levels of routine daily interactions between the faculty and student while managing patients' medication therapy.
As for differences in admission characteristics, the admitting class of 2001 (2004 sample) had a significantly lower mean grade point average than the admitting class of 2007 (2010 sample) (3.6 and 3.8, respectively, p , 0.001). However, there were no significant differences between the 2 groups with respect to American College Testing (ACT) scores (24.8 and 26.1, respectively, p 5 0.13), age (20.9 and 21.2 years, respectively, p 5 0.13), and percent of students with a previous degree (8% and 18%, respectively, p 5 0.42).
Faculty members' average evaluation score for the 2010 group was significantly lower than the average score given to the 2004 group (2.2 vs. 2.9, p , 0.001). The differences in average scores were significant for all 9 items as shown in Table 2 . The percentage of students in the 2010 group who exhibited the clinical behaviors ''usually'' or ''always'' was significantly greater than the percentage of students in the 2004 group (Figure 1 ).
DISCUSSION
Standards 2007 is intended to foster future practitioners who can provide effective patient care in collaborative settings. 1 The vision statement for 2015 provided by the Joint Commission of Pharmacy Practice states ''Pharmacists will be the health care professionals responsible for providing patient care that ensures optimal medication therapy outcomes.'' 15 This involves students having the appropriate knowledge and skills and using these in interactions with other health care providers. 1 The first APPE provided an excellent opportunity to evaluate students' preparation to practice these types of skills after completing the first 3 years of the curriculum.
Overall, the curricular changes led to an increase in the students' positive clinical behaviors based on the faculty members' perceptions. In addition, students' scores improved significantly in all 9 areas evaluated, suggesting that students in the 2010 group were more prepared to participate in APPEs after completing 3 years of training under the revised curriculum. This study did not examine whether students were more competent at the completion of the program. Perhaps students were able to achieve similar frequencies of clinical behaviors by the end of the APPEs under either curriculum. Additional studies are needed to examine this aspect.
Literature is available on the impact of select aspects of Standards 2007. For example, IPPEs have been evaluated via surveys and written assignments and noted to have a positive impact on achieving outcomes, providing patient care, and altering attitudes or behaviors (eg, confidence, professionalism). [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Similarly, portfolios 12, 13 and assessment plans 14 have been evaluated. However, a longitudinal examination of the impact of curricular revisions to address accreditation standards has not been completed.
This study sought to examine the impact of a significant curricular revision and as such required 6 years between the previous curriculum and implementation of the revised curriculum. From 2004 to 2010, 3 faculty members who participated in the 2004 evaluations were no longer with the college and 3 new faculty members participated in 2010. Because of these faculty changes and first APPE assignments, only 8 of the 19 participating faculty members evaluated students in both years of the study, which may have impacted reliability. Faculty members were aware that the survey was being used to evaluate curriculum effectiveness and this may have influenced their responses. However, substantial time had elapsed between the 2 evaluations and previous ratings likely would have been forgotten. Student admission characteristics were significantly different in terms of grade point average but not in other areas (ACT scores or age). This may have influenced the students' performance on the first APPE. Factors outside of the curriculum design changes also may have influenced the results. For example, faculty changes occurred during this timeframe and may have altered instructional effectiveness as well. Physical facilities also were different for the 2004 and 2010 groups. The 2010 students were in temporary facilities during their P2 year. Faculty members thought this would have had a negative effect on the students' performance, but this was not the case. Because the characteristics of the baseline curriculum influenced the impact created by curricular revisions to address Standards 2007, results would vary if this study were performed at another college or school. However, this study does provide insight into the potential impact of the described curricular revisions.
CONCLUSIONS
Students' performance in their first APPE improved after curricular changes designed to address Standards 2007 were implemented. The performance evaluation specifically addressed students' skills/knowledge in researching a problem, providing drug information, and solving drug-related problems, and whether they required prompting. While this study did not identify specific elements responsible for the change, highlighted curricular changes included implementation of IPPEs, movement of therapeutics content into the P2 year, initiation of an electronic portfolio system, inclusion of life-long learning exercises in the experiential component, integration of material in the pharmacy practice sequence, coordination of content between pharmaceutical science courses and therapeutics, revision of content to include all elements in Appendix B of Standards 2007, outcome revision, and assessment plan redesign. These results support the importance and usefulness of Standards 2007 in facilitating improved student outcomes.
